MEKK4 mediates differentiation in response to retinoic acid via activation of c-Jun N-terminal kinase in rat embryonal carcinoma P19 cells.
Differentiation of P19 embryonal carcinoma cells in response to the morphogen retinoic acid is regulated by Galpha(12/13) and is associated with activation of c-Jun N-terminal kinase. The role of MEKK1 and MEKK4 upstream of the c-Jun N-terminal kinase was investigated in P19 cells. P19 clones stably expressing constitutively active and dominant negative mutants of MEKK1 and MEKK4 were created and characterized. Expression of the constitutively active form of either MEKK1 or MEKK4 mimicked the action of retinoic acid, inducing these embryonal carcinoma cells to primitive endoderm. Expression of the dominant negative form of MEKK1 had no influence on the ability of retinoic acid to induce either JNK activation or primitive endoderm formation in P19 stem cells. Expression of the dominant negative form of MEKK4, in contrast, effectively blocks both morphogen-induced activation of JNK and cellular differentiation. These data identify MEKK4 as upstream of c-Jun N-terminal kinase in the pathway mediating differentiation of P19 stem cells to primitive endoderm.